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REMARKS 

Claims 1-13, 17-23, 27-29, 34-47, 50-55, and 59-63 are pending in the subject 
application. Claims 1 and 50 have been-amended and claims 23 and 55 have been cancelled. " 
Applicants expressly reserve their right to pursue the subject matter of the cancelled claims in 
this or a co-pending application. Support for the amendment to claims 1 and 50 may be found in 
claims 23 and 55 as originally filed. 

Favorable reconsideration in light of the amendments and remarks which follow is 
respectfully requested, 

1. 35 U.S.C. SI 12 Rejections 

Claims 1-13, 17-23,27-29, 34-47, 50-55 and 59-63 are rejected under 35 U.S.C §112, 
second paragraph, as being indefinite. The Office states that: 

The Examiner has maintained the assertion that the subject matter encompassed by the 
terms "low polarity block'* or "low polarity oligomeric block" is unclear. 

Applicants respectfully disagree the term "low polarity block" is clearly understood in the 
adhesive and polymer fields. Enclosed are excerpts from Introduction to Physical Polymer 
Science and Polymer Handbook, 4 th ed, which teach that low surface energy materials possess 
high adhesive properties and that surface energy is proportional to the polarity of the material. 
Thus, low polarity materials, e.g., materials with low dipolar interactions, have low surface 
energy and increased adhesion to surfaces. . 

Introduction to Physical Polymer Science teaches, at page 562, that amorphous polymers 
have lower density and a lower surface tension than crystalline materials. Furthermore, the 
enclosed tables from Polymer Handbook illustrates that materials suitable for use as low polarity 
blocks in the coating compositions of the present invention, e.g., siloxanes, polyolefins, 



Received from < 617 439 4170 > at 12/24/02 12:03:49 PM [Eastern Standard Time] 



. DEC-24-2002 TUE 12:05 PM TDHARDS & ANGELL FAX NO. 617 439 4170 P. 

Palumbo, ct al. 
U.S.S.N.: 09/559,794 
Page 4 

fluoropolymcrs, ABA block copolymers and the like, have low polarity (x 1 *) values compared to 
other materials. 

Polarity of a material may be defined by cohesive energy density. See, Polymer 
Handbook, page IV/523.The polarity of a polymer is directly proportional to a polar function 
arising from dipolar interactions and the surface free energy (surface tension) is proportional to 
the polarity of the material Thus low polarity materials, such as those low polarity blocks 
provided by claim 1 and 50, have low surface tensions and provide increased surface wetting and 
adhesion to substrates. 

Thus the term "low polarity block" is well understood by one skilled in the art to refer to 
a block having low polarity, e.g., a block having low dipolar interactions. Moreover, one skilled 
in the art understands that such low polarity blocks have low surface energy, are suitable for 
wetting surfaces and providing increased adhesion to a surface* 

Applicants believe that claims 1-13, 17-23, 27-29, 34-47, 50-55 and 59-63 meet all the 
requirements under 35 U.S.C. §112 including the requirements of §1 12, second paragraph. Thus 
the rejection of claims 1-13, 17-23, 27-29, 34-47, 50-55 and 59-63 should be withdrawn. 

2. 35 U.S.C. §102/103 Rejections 
A brief description of the present invention may be of assistance in addressing the 
1 02/1 03 rejections presented in the outstanding office action. 

As provided by claim 50, the present invention provides adhesive or coating copolyester 
compositions having substantial adhesion, e.g., improved adhesion, where the composition 
comprises the reaction product of at least one difunctional alcohol, at least one dicarboxylic acid, 
and at least one low polarity telechclic oligomeric block material. 

As is well known in the art, a difunctional alcohol and a dicarboxylic acid react to form a 
polyester through a dehydralion-esterification process. Telechelic low polarity oligomeric 
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blocks have functional groups suitable for coupling with either a carboxylate residue or an 
aicohoi at the termini of the main chain of the oligomer such that the low polarity block may be 
imbued into the growing main chain of the polyester to form a block copolymer structure which 
may be represented by the generic structure: 



-Polyester - 



-Low Polarity Block- 



-Polyester 



n 



wherein n is a positive integer. 

As provided by claim 50 and by the specification, tclcchelic low polarity blocks suitable 
for use in the compositions of the present invention include: (1) saturated and unsaturated 
tclcchelic polyolefins having a weight average molecular weight of between about 500 and 4500, 
(2) ABA block copolymers where B is an alkyl and/or aromatic substituted polysiloxane, and 
where A is a functionally terminated polyalkylencoxide, (3) telechelic fluoropolymers. See, for 
example, page 6, line 22 to page 7, line 14, 

The invention further provides methods of improving adhesion of copolyesters by 
incorporating a low polarity telechelic oligomeric block segment into the copolyester polymer 
chain (see claim 1). Incorporation of telechelic oligomeric block segment into a copolyester 
polymer results in formation of a block copolymer of the generic formula above, e.g., a block 
copolymer of the formula; 



-Polyester- 



-Low Polarity Block- 



-Polyester 



n 



wherein n is a positive integer. 



The invention further provides methods of making an adhesive or coating, comprising 
reacting at least one difunctional alcohol and at least one dicarboxylic acid to form a copolyester 
polymer chain; and infusing at least one low polarity polymeric block into the copolyester 
polymer chain during the formation of the copolyester polymer chain. 
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Claims i-12, 17-22, 35-47, 50-54 and 60-63 have been rejected under 35 U.S.C. §102(b) 
as anticipated by or, in the alternative, under 35 U.S.C. § 103(a) as obvious over Lin. 

Claims 1-13, 17, 20-22, 37-47, 50-53 and 60-63 have been rejected under 35 U.S.C. 
§102(b) as anticipated by or, in the alternative, under 35 U.S.C. § 103(a) as obvious over 



Claims 37-47, 50-54 and 62 arc rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. § 103(a) as obvious over each of Hallgron and Eichenauer. 

The language of claim 23 has been incorporated into claim 1 and the language of claim 
55 has been incorporated into claim 50. The Examiner has indicated in the Office Actions of 
January 30, 2002 and September 24, 2002 (hat Claims 23 and 55 were neither anticipated nor 
obvious in view of Lin, Policastro, Hallgren, Eichenauer, or any combination thereof. Thus, 
claims 1 and 50 as amended arc also patentable over Lin, Policastro, Hallgren, Eichenauer, or 
any combination thereof. Claims 2-13, 17-22, 27-29, 34-47, 51-54, and 59-63 depend from 
claims 1 and 50 and are therefore also patentable over Lin, Policastro, Hallgren, Eichenauer, or 
any combination thereof. 

Claims 1-13, 17-23, 37-47, 50-53 and 60-64 have been rejected under 35 U.S.C. §102(b) 
as anticipated by or, in the alternative, under 35 U.S.C. § 1 03(a) as obvious over Peters ' 1 58. 

As the reference is understood, Peters does not teach block copolymers composed of 
polyester blocks and polyisobutylene blocks. More particularly, Peters appears to teach a 
polycarbonate comprising as the diacid monomer a carboxylatc terminated polyisobutylene 
oligomer. Thus the polyesters taught by Peters comprise alternating (cyclo)alkylene diol and 
polyisobutylene groups linked by ester bonds, i.e., Peters teaches polymers of the general 
formula: 



Policastro. 
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-O— c-CH 2 t-CH 2 -C 

II ' 
O 



CH, 



I 

cn. 



CH 2 -C-0— R 



where n is an integer suitable for making the polyisobutylene block have a Mw of between 5,000 
and 30,000 and R is a linear alkylene or a cycloalkylene diradical. 



In other words, Peters provides a polyester composed of a diol (HO-R-OH) and a diacid 
where the diacid is a carboxylic acid terminated polyisobutylene according to Formula III. More 
particularly, Peters appears to teach polyisobutylene blocks linked to an aliphatic or 
cycloaliphatic diol through two ester bonds. Thus, Peters neither discloses nor suggests block 
copolymers having polyester blocks and polyolefin blocks. 



Peters neither teaches nor discloses the polyester resins of the present invention. That is, 
Peters neither teaches nor discloses resins having polyester resins having both polyester blocks 
and low polarity blocks present in the resin, Moreover, Peters does not teach polyester resins 
having at least one low polarity polymeric block is selected from the group of: saturated and 
unsaturated tclcchclic polyolefins, fluorine substituted telechelic oligomers and polymers, 
functionally terminated ABA block copolymers of polyalkylcncoxide (A) and alkyl and aromatic 
substituted polysiloxanes (B), and blends thereof 



Thus claims 1 and 50 arc patentable over Peters. Claims 2-13, 17-23, 27-29, 34-47, 51- 
55 and 59-63 axe dependent from either claim 1 or claim 50 and are therefore also patentable 
over Peters. 



Reconsideration and allowance of claims 1-13, 17-23, 27-29, 34-47, 50-55 and 59-63 is 
respectfully requested in view of the foregoing discussion. This case is believed to be in 
condition for immediate allowance. Applicant respectfully requests early consideration and 
allowance of the subject application. 
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If for any reason a fee is required, a fee paid is inadequate or credit is owed for any 
excess fee paid, you are hereby authorized and requested to charge Deposit Account No. 04- 



Should the Examiner wish to discuss any of the amendments and/or remarks made herein, 
the undersigned attorney would appreciate the opportunity to do so. 



H05. 



Date: 



December 24. 2002 



Intellectual Property Group of 
EDWARDS & ANGELL, LLP 
P.O. Box 9169 
Boston, MA 02209 
Tel. No. (617) 439-4444 




#315643 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE IN CLAIMS 

Please note that additions to the claims are shown underlined and deletions are shown in 
brackets. 

Please cancel claims 23 and 55 without prejudice or disclaimer. 
Kindly amend claims 1, 8-12 and 50-51, as follows: 

I . (amended) A method of making an adhesive or coaling, comprising: 
reacting at least one difunctional alcohol and at least one dicarboxylic acid to form a 

copolyester polymer chain, and 

during the course of that reaction, infusing at least one Jow polarity polymeric block into 
the copolyester polymer chai n wherein at least one low polarity polymeric block is selected from 
the group of: saturated and unsaturated telechelic polvolefins, fluorine substituted telechelic 
oligomers and polymers, functionally terminated ABA block copolymers of polvalkvleneoxide 
(A) and alkyl and aromatic substituted polvsiloxanes (B\ and blends thereof . 

8> (amended) The method of claim 1, whereby the adhesive or coating has 
fsubstantiall improved adhesion to polymeric or cellulosic substrates. 

9. (amended) The method of claim 8, whereby the [substantial! improved 
adhesion is initial adhesion. 

1 0. (amended) The method of claim 9, whereby the fsubstantiall improved 
adhesion is initial adhesion to low surface energy substrates. 

I I . (amended) The method of claim 8, whereby the fsubstantiall improved 
adhesion is aged adhesion. 
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12. (amended) The method of claim 11, whereby the fsubstanlialj improvcd 
adhesion is aged adhesion to low surface energy substrates. 

50. (amended) An adhesive or coating copolyester composition having substantial 
adhesion to polymeric substrates, comprising the reaction product of; 

at least one difunctional alcohol; 
at least one dicarboxylic acid; and 

at least one low polarity telcchclic oligomeric block material wherein at least one low 
polarity block is selected from the group of: saturated and unsaturated tclcchelic polvolefins: 
fluorine substituted telechelic oligomers and polymers; functionally terminated ABA block 
copolymers of (A) polvalkvleueoxide and (B) alkvl or aromatic substituted polvsiloxancs: and 
blends thereof . 

5 1 . (amended) The adhesive or coating composition of cl aim 50, wherein the 
composition has 1 substantial! improved retained adhesion to polymeric and low surface energy 
substrates. 

Kindly cancel claims 23 and 55 without prejudice or disclaimer. 
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A. INTRODUCTION 
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VI-539 
VI-540 
Vl~540 



1, Definition 

The surface (interfacial) tension is 
required to create a unit surface 
constant temperature (7), pressure (f ) 
(n) (i). i.e., 



the revemible work 
(interfacial) area at 
and composition 

(Al) 



where y Js the surfacfc (interfacial) tension, G the Gibbs free 
energy of the system, and A the surface finterfueifd) area. 
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SURFACE AND INTERFAClAL TtNSlONS OF POLYMERS, OLIGOMERS, PlASTiCIZERS, AND ORGANIC PIGMENTS 



The specific surface free energy / fc is the free energy per unit 
surface area (1), i ( c., 



(A2) 



where C; is the surface concentration (the number of moles 
per unit area) of component y, and is the chemical 
potential of component J. Thus 7 -/* - (C t /^ -f- Capa), 
which means ttw the surfau-e t ension is ihe excess specific 
s urface free energy. The excess means in excess of 1 the baHc" 
phase. This distinguishes the surface tension and the 
specific surface five energy (1), 



2. Temperature Dependence 

Tbfc surface tension of polymers, just *st with 
molecule liquids, varies with temperature (I) by 



11/9 



small- 



(A3) 



where 70 is the surface tension at Tx=0K and T c is the 
critical temperature. The temperature coefficient of surface 
tension is thus given (1) by 

-d7/dr = (I J/9)(7o/r c )(l - T/T<) 2/9 (A4) 

Since T 0 1000K for most polymers (1), -d^/6T is 
therefore practicably constant at ordinary temperatures, i.e., 
T « 7V 

For polymer pairs that have an upper consolute curve 
and ftn UCST (upper critical solution temperature), the 
interfaciaj tension decreases with increasing temperature 
4rtd vanishes at the upper consolute temperature. This is the 
case for most pairs of immiscible polymers. On the other 
hand* for polymers that have a lower consolute curve and an 
IXIST (lower critical solution temperature), the interface 
tension vanishes at the lower convolute point and increases 
with increasing temperature in the immiscible region. A 
few polymer pairs appear to behave this way (24). 



3* Macleod'S Relation 

The surface tension varies with density p according to 
Mae lend' A relation (I) 



7 = 7V 



(A5) 



where 7 0 and £ are constants, independent of temperature. 
fi is known as the Macleod's exponent, and usually has a 
vatue of 3,0-4,5 for polymers (1). Thus the surface tension 

is ' 'solely " determined by the density for a given chemical 

_ _ » ^» 



composition 



7* is, to a close approximation, dependent only on the 
chemical constitution* and is related to Sugden's parachor 
(1) by 
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where ^ P r is the narachor of the mrv**t ^ 
formula weight. Equation (A6) neglects 
effect (I). The parachor is a group additive 
independent of temperature, and its values ha llU * m ^ , 
tabulated elsewhere (104,105). vc ^ 

Mcleod's relation provides a number of j m 
relationships for analyzing the effem of molecular xr*** 
glass transition, phase transition (cTystalljzation^ 1 ^ 



«£. Sine* 



chemical 
below, 



4. 



constitution on surface tension, as 



Molecular Weight Dependence 

The surface tension varies with the numher-; 
molecular weight Af 0 (1) by 



(A7) 



Where 7^ is the surface tension at infinite molecular wrighi 
and k{ is a constant. Equation (A7) follows directly fan 
Mftcleod's relation (I), Alternatively, an empirical relation 
is given (1,8)) as 



7 = 7c 



(A8> { 



where k 2 is a constant. Equations (A7) and (A8) fi| the 
experimental data equally well, 

Usually, the surface tension increases with incrca&lftt 
molecular weight. When the molecular weight is grate 
than about 2000-3000, the surface tension reariws whhfi 
about I mN/m (dyne/cm) of the value at infinite mcl^ 
weight. Therefore, the effect of molecular weighl miy 
usually be neglected for polymers, except for oligomer!. 
Several exceptions have however been observed ari 
explained in terms of end-group effects (1,4,103). 

Relationships simitar to Eqs, (A7) and (AS) may* 
written for the jnterfacial tension (1,8 IX 



griort.Tl 
•jpi to th; 



^iWne 
Mm fta 



and 



(AIOJ :,i 



where jfe 0 , and are constants, as Sson^\] 

elsewhere (1), 



5. Effects df Class and Crystal-Melt Transitions 
Maclcod's relation also provides relationships & * 



effect* of gloss and crystal-melt transitions, Al ,h f » . fi . « 



transition, the surface tension is continUM*- heP ..-w.™. )> 
temperature coefficient is discontinuous. (d7/ d |j\'i ,hff«e^ £j§|>\ 
the glass temperature, T a . is related to itftf&'ti -M 
T« (I) by .^MMft 



It 
M 

^i'lWWC 

wtm,ai 

I: Effect 
#,Maclt 

•fatliy.Sii 
«««itillioi 

Sf 
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(A8) 
AS) fit (be 

inciting 
. Is greiiUr 
:he>J within 
! molecular 
'eight may 

oligomer*. 

ierved 
J)- 

8) may b* 
(AO) 



(AlO) 

ips for * 
\i the gb* 
us. but P 
d7) ^ 

an, 



a is the isobarie volumetric thermal expansion 

. flfl Since ag^is usually smaller than * n the surface 
11 ' varies less with temperature in the glassy region 



^ , n v3 ries less with temperature m we giassy rcgiun 
fnifl the rubbery region. Since -d^/dTis usually small, 
'Effect is often neglected when the temperature range of 

rtf *rt IS STTIHtJ. 

Art the other hand, both the surface tension and its 
^atufe coefficient are discontinuous at the crystal-melt 
Son. The surface tension of crystalline surface, ^ is 
to rhat of amoiphous surface 7,, (1) by 



*7* = {pM*1* 



(AI2) 



ttW Pc i* crystalline density, and p ft the amorphous 
insity. Since £^3.(M*.S, and usually f> c > Par the 
aystalline surface can have a much higher surface 
[en5 j(i a than the amorphous surface. For example, poly- 
ethylene has 0 = 3.2, Pa = 0.855 sfoc. p fl «1.0g/cc and 
T ^35.7rnN/in at 20°C, Thus its crystalline surface 
tension is given by 

7c (35.7)(l/0.855) 12 58,9mMm 

Note that the value given abbve refeTS to a truly crystalline 
wfoce. Most "melt-crystallized" semiorystalli&e poly- 
mers, however, have amorphous surface. Only when they 
ara nucleated in the melt against certain nucleating 
surfaces, or their single crystals are grown from solutions, 
ure crystalline surfaces obtained. 

£. Effect of Surface Chemical Constitution 

The Macleod-Sugden equation shows that the surface 
tension depends on surface chemical constitution and 
density. Since the density is roughly a function of chemical 
constitution (105), it is expected that a given surface 
constitution will have a certain "characteristic" surface 
ichsiofi. Some of these values are listed in Tfcble I. These 
*al«e$ should* however, be used only qualitatively. 

Diipersion (Nonpoter) and Polar Components 

fto surface tension^can ^^^af^into dispersion 
f 1onpolar) 4nd polar components (1) i^, 



7 sss *y 7^ 



(AJ3) 



where 7-1 i s t h e dispersion component (arising from 
Hersion-force interactions) and -y ? the polar component 
'arising from various dipolar and specific hiTeractioiis)/rhe 
1S5SL* P is defined as 



(A14) 



* h ' ch « independent of temperature (I). i.e„ 
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The imerfadal tension is related to the surface tension 

And the nntarity of the two contiguous phases by the 

hannonic-inean equation (1), 



47M 



7? +7$ 



(A16) 



Or the gcometric-mean equation (1,54.108,109), 

7 n = 7 , + t, - 2(tW> 1,1 - 2(7?7S) m (A17) 

where the subscripts J and 2 refer to the two individual 
phases. The harmonic-mean equation has been shown to 
predict the interfadal tension between polymers adequately, 
whereas the geometric-mean equation is often less 
satisfactory (1,4). 

The 7 d and 7 p components con be determined either 
from the uiterfacia] tension or the contact angles by using 
fiq. (A16), the harmonic-mean equation, or less satisfacto- 
rily by Eq. (A 17), the geometric- mean equation, as 
discussed elsewhere (1). 

The polarity may also be defi ™** *q fftr™* nfcrhp.cflhiMfott 
energy density XT}, , i- fe., 



(A18) 



where A£ is the cohesive energy denmtft A£»* its polai 
component, S the solubility parameter, and &? its polai 
component The polarity values determined from interfaeiA! 
piopeniea have been found to agree with those determine* 
from cohesive energy densities for 4 number of polymen 
(1). It should be cautlonad* however, that Eq. (AH) define* 
the surface polarity, while Eg. (Mi) dtfim the- Ml 
polarity. These two values may not be the same, if tht 
polymer has sufficiently long surface-active segments 
which tend to preferentially adsorb on the surfaces. 

B. TABLES 

Tbble I lists typical values of surface tension for s m 
surface chemical constitutiona. 

Tablt? 2 \im the surface tension, its temperatur 
coefficient, polarity, and Macleod T s exponent for amoi 
phous surfaced. The surface tenfiion*fbr crystalline surfac 
may be calculated from the amorphous value by using th 
Macfeod's exponent. All data were obtained by diret 
reversible measurements in the melt. The values for tfc 
solid were obtained by extrapolation from the melts, Tbe* 
an? the most reliable and preferred. On the other band, sonr 
values were Obtained by the contact angle method. Thet 
are denoted with the symbol (c). The two values usual: 
agree well. 

Table 3 lists the interfacial tension and its temperatu 
coefficient for amorphous interfaces. A]) data were obtaini 
by direct reversible measurements in the melt. The va!u- 
for the *otld were obtained by extrapolation from the rrv 
fn^n vhiMxtii tA Krt relinhle. The tnterfacial tensit 
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may also be estimated from the surface tension and the 

_ ^ i : ». . * — — _u- 

puiuilbjr u»b iwu puc 

equation (Eq, (A16)). 



TABLE 1. confd 



l_ -1_ - L f 



TABLE 1, SURFACE CHEMICAL CONSTITUTION AND SURFACE 
TENSION 



SurfWO fcherofcal 
constitution 



SiirfftU tension a* WC 
(mN/m = dyn/era) 



HYDROCARBON SURFACES 

-CH 2 - and nCHn 
r-,CHn (phenyl ring edge) 



30 
36 
43 
43 



Surface chemical 



1,2, FWJOROCARBON SURFACED 
-CFjH 

-CFj And -CPj- 
-CF 2 - 
-CHjCFa 
-CFa-CFH- 

-CFH-CHi- 

13. CHLOROCARBON SURFACES 

=cci a 

14. SILICONE SURFACES 



15 
26 
17 
ii 
23 
30 
33 
37 



42 
43 
SO 



20 
26 



TABLE 2. SURFACE TENSION, POLARITY/ AND MACLEOD'S EXPONENT FOR AMORPHOUS SURFACES 



Surface Moslem y (mN/m s dyn/crti) 



20°C 



150 6 C 



2*hVC 



Polarity 



exponent 



2.1. HYDROCARBON POLYMERS 

PoIy(acttyl6nft) 

fwix-lfiomftr 
PoIy(butadiftnA). ^ 5400 

enrboxy) acid end group 

mathyl t&Uir bn& £rtmp 
Polyfbulftdiene^mr-acryloniuileX carboxyl end group 

Jft% (?y weight AN 

27% by weight AN 

Polyethylene), branched 

M 0^ 2000 
Polyethylene*, linear 

Mi too 
M*~670O0 

PolyCcihylene-x/o^crylic acid) 
acrylic acid 20 
14 
S 
3 

PolyCbdiylerte-^-prapylcne) 
/nol% Ipp A** 



51 (c) 

52 (c) 








O.0R 
0.05 




5 
5 


48.6 
43.1 


29-9 
28.8 


22,7 
23.3 


0.1440 

0,1098 






TP 
70 


51.3 


40,0 


35,7 


O.0S66 






70 


52.6 


40.2 


35,4 


0.0955 






70 


35.3 
33.7 


26.6 
25.0 


23.3 
22,9 


0.067 
a060 


0 
0 


3J 


I-3.H* 
15 


36.$ 
35.7 


29.4 
2fi,2 


26.6 
25.4 


0.056 
0.057 


o. 

0 


3.2 


9 

J -3,7,11 
14,15 



59(c) 
55 (c) 
44(e) 
41 (c) 



34 


37000 


33.8 


25.7 


22.6 


0.062 


0 


3,0 


36 


33OO0 


33.1 


25.4 


22.4 


0.059 


0 


3.0 


44 


J50O0 


32.0 




21.0 


0.061 


0 


3.3 


50 


63000 


31.0 


23.5 


20.6 


0.058 


0 


3.2 


60 


58000 


30.7 


23.3 


20,3 


0.05 s 


0 


2.8 



Poly(6i)iy|cna-j/fl/-propyJcnc-jm/-hcxwKent) p EPDM, 
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3 
I 

70 
70 

70 

70 



.7-14 
15 

9 

3.7.U 
14,15 

IV 
15 
19 
19 
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13 
13 
13 
13 
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Surface taorion y CmN/m = dyntern) MucIwmTs 

— . — . . -dy/dT Polarity exponent 

20°C 20Q'C (mNMtfK) (r r ) (/)) 



jyVA weight ratio 75/25 
823/17.7 
73.4/26.6 
6SU/30.9 
6U/38.7 

p^lyfifiOpffeUti) 

pfjly(4-meihyJ-l -pent w) 

llt&tflCtlC 

tsomctlu iuid atactic mixiute 
My(sJy«K»*) wnd copolymers, soft Sryrene Pojymerft 
My(xylyleneA), Styrcnc Polymers 



II POLYMEBS 
PolyP-mcrhylsiyrwie) 

polystyrene) 

A/„w93G0 

pfily(ttyrtiiW-^wr-acrylonitriTe) 
<noi% acrylonitriltt 117 
27.6 
16.8 
6,9 

foly{Ktyrvnc-j/ff/-2,23 1 3-tetrafliioropri>pyl iwethaciyiuie 
mi% JStyrftrt* 9B 
95 
90 
80 
70 
60 
50 
40 
30 
20 
10 

2 

1 

Nrfxylylena), sec also Hulogenated Hydjwurbon* 



35-5 


26.8 


23,5 


0.067 


0.050 




12 


34.1 


27.1 


24.4 


0,054 






21-24 


3U 


26.5 


24,7 


0.037 


0,064 




21-24 


50.6 


26.4 


24J 


0.033 


0.083 




21-24 


33.0 


26.9 


24.6 


0.047 


O.IDS 




21-24 


33.6 


253 


22.1 


O.064 




4.1 


7,31,17,2(1 


32(c) 












6 


34(c) 












6 


31 (Q) 












6 


25(o) 












6 


29.4 


22,1 


19.3 


0.056 


0 


3.2 


4,U,13>16 


29.4 


22.1 


19.3 


0.056 


0 


3,2 


4,13 


mi 


22.5 


19.6 


0.053 


aoao 


3.3 


mi 



38.7 


31.1 


28.2 


0.OSB 




4,0 


4U?,2l 


40.7 


31.4 


17.8 


0.072 


0.168 




a,2a-30 


39,4 


31.0 


27.7 








31 


39.3 


29-2 


25.4 


0.077 






31 



43(c) 
42(c) 
40(c) 
37 (c) 

31 (c) 
30(c) 
29CO 
28 (c) 
27 <c) 
26 (c) 
25(c) 
25 (c) 
21 (e) 
20(0 
19(c) 
19(c) 
18(c) 
46.3 it) 



UfALOGfcNA'IED HYDROCARBON K>LYMERS 



^ly(2-cIiton>-l.4->tylyIeiW) ( poly((3-chloro- 

l4-phcftylefte)cthyli!n*;) 
ftl ty(ch)or6prBrt6) 
30000 

^/(cMoftHri lluoroethy lene) 

p ^(chlrtf otf i flu orocihyltsn b-jttrMeira tlu oroetfiyleiK ) 

60 

ho 



47. r (e) 
43-6 



30.9 



25.2 (P) 

21.3 (c) 
(c) 



32.3 
22.2 



28,0 

ta.9 



0.086 
0.067 
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0.013 

0,019 
0.108 
0.282 



0.348 

0.354 
0.0(19 



4.2 



32 
32 
32 
32 

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
27 



27 
Z3 
1-3,37 



t-3 
1-3 
27 
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TABLE 2- COfH'd 



Surface tension y (mN/m =dyn/ara) 



Polymer 



Polylhotiichlorobuuitliflnc) 
> PolyO»exartunrt)pmpylen(;j 

^ Pt>ly(ieirafluoroei.hyM6) 

CuF^ W «M088) 

. 50/5O weight w'\Q TFfc7B 
^^nlyfvifluornahylenc) 
Polyvinyl chtarSda) 
Polyvinyl fluorldtf) 
Polyvinyl! dem; L-bimSdel 
Puly(vlnylidwit3 fluoride) 



1.4. VINYL POLYMERS - KSTJSHS 

P0jy(*lhyl*na-A7tf/-vinyl acetate), sec Hydrocarbon Ptfymers 
Polyvinyl ao&lntc) W w ^ | IUOO-I20000 
paly(viny| Myraw) 
P^iyCvfnyi decanoaio) 
Polyvinyl dodccimn«tfc) 
Ktilyf vinyl hcxndixaitoate) 
Poly (vinyl haxiuioare) 
Polyvinyl propionate) 
Polyvinyl ochwnaiO 



2.5, VINYL POLYMERS - OTHERS 

Poly(avrylumide) 
PolyCu tity Jonitrilc) 

P6ly(heptaftuoroi.s-oprojioxy)cthyltne) 
Poly( I -ftepcaftuoimsopropoxy )ftttthyl) 

jrrt)pylenc^?^f-mttlci<r arid) 
Poly(Micpt/trtuftroiiiOi>fOf>oxy>pr«py!erie> 21 fc) 

Pplydnelhucrylortitrilcj 30 (c) 

Pc»Iy(fi[yrcne- l s i m/-ucryJciaiitile)» sec $(yrtn«s Polymers 
Polyvinyl nkoM) 37 (c) 

Polyvinyl butyral) 3& (c) 

Polyvinyl ethyl ctfi&r), poly(etboxyrthyteAe) 3fi (c) 

PoIyCvinyl nvcihyl tther), poly(meihoxyetftylcnc) 

M„ ro 46500. Af w = 9f)00n 31.8 
poly (vinyl formal) 39 (c) 









- dy/dT 


Polarity 


exponent 






15I)?C 




(mN/m/K) 


> 




















41.5(e) 








0.019 




34 


17.0 (c) 


- 






OJ20 


- 




1X3 <c) 


_ 






0.065 


- 


1-3 


23.0 




13.4 


0.058 


O.U89 


— 


9 




13.1 


n 


0.065 


_ 




0,3R,3<> 


27,6 (c) 






_ 


0.286 


_ 








— 




0.1 15J 


— 


1-3 


41.9 (c) 


- 






0,146 




1-3 


lit A f r\ 








0.292 






45,4 (c> 








0.196 




1-3 


33,2 (c) 




- 




0.376 




1-3 


ymers 






O.CMSA 








36.5 


27.9 


24.6 


0,329 


5.4 


7,12 


31,1 


22.0 


18.5 


0.070 


0,172 


3,5 


4,40 


2R.9 


^0.9 


1X6 


0,062 


0.061 


3.3 


4,«) 


29.1 


20.0 


|7.fi 


0.063 


0.044 


3.2 


4*40 


30,9 


22.5 


19.0 




O.035 


3.2 


4.40 


29-4 


21.2 


l&J 


0.063 


O.I28 


3.4 


4.40 


34.0 


24-7 


21,1 


0.072 


0,221 


3.6 


4,40 


2B.7 


20.7 


17,7 


0.0*1 


0,078 


3.3 


4,40 


52.3 (c) 








0403 




41 


50(e) 












1 


15 (c) 












43 


19(c) 












43 



22.1 



0.075 



42 
! 

44 
I 

45 

70 
33 



ACRYLIC POLYMERS - NONFLUOR1NATED 

Poly(acrylamide) *ee Vinyl Polymers (noneKtara) 
Poly(aeiyJoniiriltf). s&e Vinyl Polymers (flusters) 
Puly(ff-hulyl acrylatc) 



Hf^ 32000 33.7 


MA 


21.1 


0.O7O 


0.098 


30.7 


22. S 


19.7 


0.061 


0.127 


Polytethyt acTylaic) 










A* n = 28000 37.0 


27.0 


23.2 


0.070 


0,174 


33.7 


26.4 




0,050 


0.205 


PuJy(ethyl«sfi*>M>/-Acryiic ncid), sec Hydrocarbon 










Pblynw* 










P»ly(2-ethylhtixyl acryiaw) 










V„ ^34000 30.2 


21.1 


l« 


0.070 


0-02S 


29.2 


21.1 


18.0 


0.062 


0.076 


Polyfmeiby) scrylaw) 


31.0 
ti n 


27.2 
2rt.5 


0.070 
0.09O 
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1-3 
9 

339 

1-3 
1-3 
U3 
1-3 
1-3 
1-3 



* f 40 
MO 

MO 
MO 
4.40 



41 
I 

43 
43 

42 
I 

44 
1 

45 

70 
35 



I 

HI7 
07 



I 
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cont'd 



Surface teosion y (mN/m sdyn/cro) 



^ ACRYtlC POLYMERS - 



20'C 



iso°c 



Mcleod's 
Polarity eKponeiu 



FLUQRINATEO 



p 0 jy(( 1 -chlorod i ffuorornetfi yl)ie tratluorofcthyl 

^diCcTtforc^ifluoromcihyl) fluororocthyl twrylafe:) 

ptolyjl.l-dihydropentafluoroisopropyl acrylate) 
pplyfl.l-dfhydropcntadcpafluorooctyl acrylatc) 
pojy^ptafluoj-aiiopropyl wry) ate) 
polyfJ-Ch^P^fluoroisopropoyyipcnryl *CFytorc) 
poly (I f -(hapiofluoroUopropoxy)urkdecyl acrylnu) 
Poly(54)&pUtflu<iropn?pc«y)cthyl acrylute) 
^(Aonwffuaroispbulyl ucrylutfl) 



19 <o) 

50 (c) 
15(c) 
15(c) 
10 CO 
14(c) 
18 Ik) 

20 (c) 
16(c) 
14 (c> 



j,B. METH ACRYLIC POLYM£RS - NGNFLLGRLNAITlD 

Pnly(benzyl misthacrylate) 
ftly(«-butyl mctbaciylftto) 

jV/ v 1=37000 
ftlyflsobuiyl mettacrylace) 

=35000 
PoIy(/-bmyJ m&dmcrytoi*) 

Afv = 6000 
foIy(/-butylaminoetriyj jnettacrylate) 
PftfyCdoJetyl itiethacrylaus), pu|y(!jiuryl 

litetfucryUte) 
Potyfcrtiyl mcthncrylitie) 

Af v = 5200 
Poly(2-cthyJhexyl meihqcrylaie) 

W v ™ 64000 
Polyf/i-hexyl m^hacryfcite) 
52000 

roly(dimeuiylHminocthyl mcThocTylaw) 
to|y(hydroxyeihyl meiliacrylaw), fiee iiLsa 

Meihuerylip Hydrogen 
Polytoiryl m&thMcrytute), soc rVlyfctwJceyl m&ttvtcrylaie) 
Pu|y(maihyt meiWryTuto). st* wtso McthacrylJc Hydrogels 

A*^3000 41 r l 
^lyfphcnyj merhacryluw) 35 (c) 

Wyfrt-propyl mtJlhatirylute) 

NytKiearyl mcdiacrylaiBj, pa!y(ociadecyl 36.3 (g; 

methacrylotc) 

M£THACAYLIC rtJCYftlftfS - FLUORJNATTCI> 

Nytl.i-diliyclropentQdccafluoi'ODctyl mechocrylatd) (0,5 fr) 

Polyth^wnuombupropyi TPCtrwcrylotej 15 (c) 

Ny(hepodei^fliioroociyl mtnJwirytoi*) 15.3(c) 

MyO-hydrotetrortiioroethyl mttihacrylatd) j5 (c) 

Myfl.l-dfbydrtijfitrttfiuoropropyl methacryfaie) [9(c) 

^(y(Miydroh6xafluoru»!Wpropyf motftaCTylatc) 15 (c) 

NWf-nc>rmfluorabu*yJ mcthrtcrytar*) is (0) 
Nyc.siy^nc-^f^^JJ-liltrafiuoroprapyl rncUwerylaicX Stywne Poly men 



31.2 



34J 



27,4 
31.5 



0,076 



0.065 



0.28 1 



4.2 



0.O4H 

om 



2 -lfl. M£THA£ftYLlC $ 

^ly(hydmxyeihy) metfmcrylare) 
*Y 37(c) 
40wi% water 69,0 [p) 

^)y(hydro*yisihyJ n\tthvxy\m~mh(iim4thy\- 
fcmmocihyl methacrylate) 
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R*fc. 



47 

47 
47 
47 
47 
47 
47 
47 
47 
47 



36(c) 












49 


314 


23.5 




0,059 


D.15S 




8 


30,9 


23.1 


20.1 


0.060 


ai30 






30.4 
34(c) 

n$ (c) 


22.7 


10.8 




a 120 




2 
US 


31$ 


26.8 


233 


0.070 








28.8 


20.S 


17.7 


0062 








30.0 

36 (c) 

37 (c) 


22,0 


18.9 


0.062 






1,33 
135 
5 



0.70J 



49 

U5 
47 



50,53,54 
47 
5 J. 52 
47 
33 
47.55 
4ft 



1,35 



56 
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TAPLE2. cont'd 



Surftw* tension 7 (mN/m soyrvcrm 



poiyrwr 



2o0*C 



-dy/dT 



nKihacryUte) 
weiflhi ratio wl.& waier 

25/70 1^ 
Polyfhydroxywhy! ift^rylnte^wf^dwWlte acid) 
weiftht mtlo ww 

w7t/ai 40 

<>7/3 59 
PdWhytfwycihyl m«haerylMe-sM/-mertiyi 

43 
43 
21 
7 

3 water 
2 vnw 



welffhi ratio 
$5/5 
75/25 
50/SO 
25/75 
5/05 



60,1 fc) 
67.* ft) 
68,0 (O 



68.7 fc) 
61 A ic) 



6M (O 
67.0 (0) 
65,7 (O 
616 <c) 
54.4 CO 



0.670 
0,608 
0.496 



0.700 
0,704 



0.697 
0.640 
0.543 
0.410 
0-393 

0.282 

asoi 



Parity exportenl 

IP) Reft 



56 
56 

56 



56 
56 



56 
56 
56 
56 
56 

26 

56 



O.037 



W , POLVCRHWn m * P***™ COWLYMWS. POt.Y(SUtFONB>. POLY(CARBONATE). PHENOXY 

VlNYtK>tYMfiRS) 

Af~!50Q 

Poly(oxyi*obuififlc>-diol 

M~ 30000 
Poly(oxy<lQcaiyiethylcn6) 
Poly(oxycihylcnft)-diol 

Af«~J70A0 
Poly(oxyerbytene)-dio1 

Af^6OO0 
Po)yC<«iyrtbylcnel-<Hmfcihyleihcr 

= 114 

Afar J 82 
A*«600 

1.00000 

PoJyCQxyhoxamfcthylojiey-diol 
P-oly(oxymcthykiie) 
Poly(oxypropylo» c )* dio1 
At -3 3025 

Af*--3000 

M = 400 - 4|00 

Poiy<oxypropyitfnftJ-<iirt*6thyleihcr 
/tf=n3000 
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43,2 (M tt C> 
3S.2 


280 


24.0 


0.079 


0.003 


3.7 


27.5 
36,1 


19,0 
27.2 


13,7 


0.065 
0.068 




3.S 
Xfc 


419 


30.1 


25.2 


0-09& 


0.2S4 


3.0 


42,9 
42.5 


33.0 
30.1 


2fc2 
25.4 


0.076 
0.095 


0.284 
O.l 65 


3,0 
2.9 


28.6 
31.1 
32.9 
37.5 
44.1 
44.2 
37.4 


16.0 
IB-6 
20,5 
26,1 
3X7 
32.6 
27.5 


11.1 

13 .a 

15,8 
21.7 
28,3 
28,4 
23,7 


0.097 
0.O96 
0,095 
0,088 
0.0SB 
0.0B8 
0.076 


0.316 


4.4 
4,4 
4.0 
3.5 
3,5 
3,5 
31 



3)5 
31.7 
3 J. 2 
31.1 

30.7 











21.1 
20.6 
20.9 
214 


17.1 
16.4 
17.0 
MS 


0.O8O 
0.0S5 
0,079 
0.073 


0.014 


lfl.3 


13.6 


0.095 




24-0 

77 lj 


20.9 
24-0 


0.061 
0.07£> 


0142 



RESIN. EPQXY WBSiK 



34 

57 
5fl 

61 
5ft 

9,59-61 

9,1 U2. 
M* 

*J,59'M 
9.5M* 
9,59-61 

58 

13 
6? 

13,57^1 
57,60,61 

57^1 

■■■ v 



3.4 
3.4 
3.4 
3,4 

3,6 



3.7 



DEC-24-2002 TUE 12:12 PM AWARDS & ANGEL L 
OCT-2 1-2002 FRI 03:11 PM 



56 
54 



56 
ft 



56 
5h 
5$ 

5A 
56 



34 

J7 
iS 

fit 
5* 

)-6l 

1,11 

MSI 
Ml 
1-61 
1-61 

-61 

5B 
1,35 

13 

1,61 
S 6I 
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2, cont'd 



Surface tension v (mN7m ^ dyn/cm) 



2CPC 



polym er ' 

T^fToLYOft HER) COPOLYMERS 

tf| W OP DI^ of Mocks 

OE OP OE 



1WC 



CmN/m/K) 



Polarity 



Madeocl's 
exponent 



lO-O 
;fl,9 
*» 
W 
10 

K.S 
11.9 

20ii 
20.2 

57,7 

H6.7 



46 
11 
8 

7S 
13 
JO 
3 
110 
122 
J 39 
56 
28 
19 
6 



16 


46 


36,8 


27,8 


24.3 


0.069 


0.129 


2.8 


57,60,62 


16 


*n 


34.2 


25.0 


21.5 


0,071 


0,105 


3.0 


5?M«2 


16 


8 


33.7 


24,3 


207 


0.072 


0.094 


3.1 


57,60,62 


16 


2 


32.9 


22.8 


15,9 


0.07S 


0.047 


3.4 


57,60,62 


30 


75 


34.7 


26.6 


23.5 


(1062 


0.096 


2,5 


57,60,62 


30 


13 


33.4 


247 


2 J. 3 


0,067 




27 


57,60,62 


30 


10 


32.7 


237 


20.2 


0069 




2,8 


57 T 60.62 


30 


3 


31.8 


22.1 


18.4 


0.074 




3.3 


57,60.62 


39 


MO 


33.8 


26.3 


23.4 


0.058 


0.Q95 


2.6 


57,60,62 


47 


122 


33.2 


26,0 


23.2 


0,036 


0074 


24 


57.60,62 


56 


139 


32,3 


25.5 


22.9 


0.052 


0.069 


15 


57.60,62 


56 


56 


32.4 


25.0 


22.1 


0.057 




2.6 


57,60.62 


56 


28 


32.) 


24,4 


2 J. 4 


0.059 




27 


57,60.62 


56 


J9 


31.9 


23.R 


207 


0.062 




2.8 


57,60,62 


56 


6 


31.7 


23.2 


20.0.0 


0-065 




2.9 


57.60.63 



pDlytoxyeihyknc-vwr-oxypnipylftne) 
m\% oaypropyleno 
17 
30 

M 
56 
76 
85 



40.5 


28.1 


23.4 


0.095 


0.139 


3.6 , 


57,62 


39.3 


26.9 


212 


0.095 


0,127 


3.6 ' 


57 f 62 


37.5 


25.5 


20.9 


0.092 


0.1 12 


3.6 


57,62 


34.9 


23.2 


18.7 


0090 


0.061 


3.6 


57,62 


33.4 


213 


IS.0 


0.066 


0,040 


3.3 


57,62 


3X4 


21.3 


17,0 


0.086 


0.031 


3.4 


57,62 



pylcoii) has n eomonomtir weight ^oo of 50/50, M 9 = 2200 



wM of polysiloxuna J>? of pnlyKiloxaiw 



0 

4.6 

13 

19.R 
32.6 



0 

4.9 
7.9 
10.4 
20.$ 
34.3 



34.H (25°C) 
28.0 (25 A C) 
25.4 (25°C) 
21.4 (15»C) 
20.6 (25*C> 
20-5 (^C) 



Po)y(oxyethy I crtc-ito/-oxy pro 



63 
63 

63 
63 
63 
63 



| ^ly(03(ytciTamtfthylentt-^a/-oxypropylcnc) 
i — — . 



0^/ propylene 



25 
35 
46 
52 
67 
8S 



2100 
1200 
1900 
2250 
2200 
170O 



^litoxydecijTTicthykneo^yisophihatoyl), 



36.4 


26.0 


22,0 


o.ofiu 




3.3 


36.0 


25.7 


2t.B 


O079 




3,2 


34.9 


24-3 


20.2 


0,0H2 




3.5 


343 


23,8 


197 


0.081 




3,5 


33.1 


22,B 


18.9 


0.079 




3.4 


31.9 


21.6 


177 


0.070 




3.5 


42.7 


33,3 


29.7 


0,072 


0.IO2 


3.0 


nep-° 


30.9 


27.4 


0.070 


0.149 
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VI /5*0 SURFACE ANP IN TEA FACIA I TENSIONS Of POLYMERS, OLIGOMERS, PLASTICIZEKS, AND ORGANIC PIGMENTS 
TABLF %- cont'd 



Surface ler#J<m y OnN/m == dyn/cro) 



Madcod's 



PoJymcr 



20 U C 


IS0*C 


200" C 


(mN/m/K) 


Parity 

V* ) 


ttt 


44,6 


Jfi.2 




0-065 


0.221 •* 






27,7 (280 6 C) 


24>8 f325*C) 






45.6 




31.7 


0,077 


0.242 — 


33 


47.8 


37.4 


33.4 


0.080 


0270 ~* 


3.2 




38.5 


34,3 


0.083 


0.288 --^ 


3,0 


42,9 


35.1 


32. J 


a066 






45 (c) 












46,6 (c) 








0-347 





^ PofyCoxyethyltrnaaxytftrephihaioyl}, 
poly(ftibyJef»fi lerephthMatc) 
16000 Af w -37000 

X Poly(ftxyhfticanrt6diyleneoxyr*nphH»U)yl>i poly 

htxamertiylene iRopTuhfltefc) 
a Poly(oxy^rrnm^hy]encoxyUophthaloyl>. 
^ poly(butylcnc isophthaliitc) 
^Poly(oxywlmethylcnco3iyiKophitwit»yl). 

polyfpropylem: Iruiphzhalate) 

2*14. l»OLV{CARBONAmS) 

PoIy(oKycarbo/iy)oxy-l , 4-phcnyknt:iiupropylidene-. 
1,4'phGnyJeneJi polycarbonate gP hlsphenoJ-A 

2,13, POLY(SULFONES) 

Pol y(oxy- 1 ,4-phcny IcneKw Jf«rty 1- 1 ,4-ph4rty Wftoxy - 
1 .4-ph<=ny I enefcopr oypylldene* 1 ,4-phcny lene), 
poly^ulfone 

1M. VHP-NOXV KESINS 

PoWoxy-J^-phtnyltiiiisiiyopcopylldene- 
|,4-phertyleAeoxy-2"hy<Jroxytrlmcrhylen«)> 
phenoxy resin A/ « 30000 

2.17- EPOXV IU&JJnS 

DigJycidy) ether of t»wphcnn!-A, 2,3-di(ftlyeidoxy* 
1 ,4-phenylene) propane pure, M = 340 

DiglycUly) other of biKpten&KA, 2.3-fdJgJytidoxy- 

1 f 4-pfwnyUnfc)propane chain extended 

with WsphMiol*A 
Dlglycidyl tthcx uf Msprxwil-A with 6 of 

A'-Mdrcthylanurtoptopylaiiiiue 

fresh, mixture, not cured 

cured 

DiglycidyJ ether of bisph&flol-A with stoichiometric 

amount of irifithyJettttt&framinc cured 
Diglycldyl ether of bif>pheno)-A with 0.5 wt& at 

/V-mcthylfimiriPprppyl crimschoxysilafle fresh* 

mixture, nm cured 
Plslycldyl ether of bisphenol-A with O.Ji wi% of 

y-^|ycid"xypr^pyJfrim*ih6>tysitanti 

fve>h, mixing am cured 
CiiJlns agent: Y-amlnapropylrriincrtioxyMlajic 

M«l79 

Curing agfcAt: A^dfautylaxninopropytomino 

Cudng dgtmt: tyM-dlethyUmintrpropylumine 
W=.130 

Curing ayftnt A^-dijMMhytortmiDprapylamiiie 
Af~102 

Curing ugani: Mmelhybminopropyluimeiboxyiiilarte 
Curing itjjccnt: y-glycidtwtypmpyltnmectiQxy&iFane 



43,0 



47.2 
45.6 



S 1.2(23 A Q - 

33.7 
46.8 (c) 

39.1 (6) 

39,1 

32.0 
25.5 
25J 
24.6 
23.9 
27.0 
23.9 



0.432 



0,166 



2.18. POWCAMIDfcS) 
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M.20,64 
4* 

OS 



35 
65 



35 



35 



ft? 
J5 t 68 



&5 



67,68 
35 

35 



6tj 



65 
ft 
6* 
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0g 2. cont'd 



20* C 



is<rc 



200 a C 



Polity 



Mucleod's 
(ft 



Reft. 



35.$ r» 

38.4(C) 



ftjyfimirtoCl-oxododccamethyloiw) (nylon 12) 
JSy(im'm»(l-oxohBxamcth>lenfi)) (nylon 6) 

fa^imlriod-oxotemimfiTbylcnc)) (nylon 4> 4S.5 (c) 

^imino-l^pheivylfioclminwi^hftaioyl), polyf 1 ,4-phenytene lercpbthaJAnivdft) 
fi^r (unsized) ^ < c > 

cjiiK shfi»l (H-bond3n£ parallel to surface) 33.7 (u) 

AH sheet (H-bonding vertical Id surface ) 31.3 (at) 

^(irntnoadipoylimlnohcxamethylCTo) (nylon 6fi) 4fi.5 
jJ >S p|70OO, ^="35000 

Polyfimiiioawlaoyllmlnononamtithylcnc) (nylon 99) 36(c) 
l^y(irninopiineloytim5ftOhcpUimfithylcnts) (nylon 77) 43 <u) 
^(iminosfibacoyJUttinodeciiinfirbylerte) Onylon J0I0) 32 (c) 
folWlmirtowb wyUxniro>h$>tfmi:Lhylen&) (nylon 610) - 
P^y^irypsuberoyHminoocrarricihylew) (nylon Sft) 34 (c) 

W 9. FOLV(IMIDES) 

Wy(lmiAOt^fboiiyl-(4,6-dicarlwxy-l>phcnylMC)- 
C4rbDnylinvino-U4-plienylt5rteoxy-|,4-phooylcnft). 
KAPTOH H film 

O 0 / . 

^l-ft^^i-NHHQ^O-Q>— CO 



36.1 f265'C> 



38. 1 34,8 0-065 

29.6(2aO°C) 26.7(32$°g) 



0.154 
0.188 

0.427 

0.216 
0.206 
0.202 
0,344 



37.0 (265*C* 



73 
35 
72 
52,73 

74 
IS 
73 

IJ4.20, 

71 
71 

71 
72 
71 



0.35K 



HOOC 



COOH 



MylCl^T-tcmwo-W,^^^ dlpyrTi»l-2,6-(KylFl^plKiiyli^oxy-i F 4-phenyli5iie^ uurcd 

0 o 



KAPTON M film 



120. POLY(IMINES) 

f 

! PolyHben^oyUminotethyUiic) 
. PDly((hutyryHminoj4ihylcnb) 
I IVily(fdodet:anoytlmino>ctliyIeni5) 
' Po)y((dodecatMiylim?rto)fithylcni5-A-m;-(ncPtyliinino) 

uimtithylcnc) 
Poly(0>epianoylimlno)cihyl6»us> 

• Nyi{h6xarw>yllmln»)6itiylt!ne) 

• Ny(((3-mtiihyl)buEyryliiiiin£>)tittiy|Gnc) 

• P^yf[ptJnu*d«x^ftuot^^4=canoylimIn(>)BlliyIon(i) 
Nyf Cpcnnknoy!UnliKi)«Uiy!ane) 

wi. potY(UkjmiAisKS) 

^tyf^cttiylenediphenyldusocyaTiulc-a/MbyUwiceiiol 
poly(oAytctrquv:ibyl^e)diol) (GSTAN8 5714) 

Pa lyfhex[LmeihyMfc diisocyunnte-tf/Mrftthylene 
glycol) 

^lytVavflihyi-i ,3-ph&nylcDe dilsocyanate^/- 
tri propyicno glycol) 

POLY(siutfANtiS) (see ato ORG ANOS flANES) 

P %(t>xydiechy|iilylenc) 
<i >SftcS 

^ Po 'y(oxydime|hylsiIyIeAe) 



37,7 (*) 



26 (c) 
25 <c> 
22 (c) 
22(c) 

22 (c) 
23(C) 
24(e) 
il it) 

23 (c) 



3D (c) 
38,6 <c) 
36.3 (c) 



0.223 



0,170 
0.194 
0.344 



S) 



2S.7 

20.39 
-> 1 , 1 7 
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16.2 

14.15 

13.47 



12,5 

11.75 

10.57 



0.073 
0.04B 
0.058 



0.042 3.5 



35,76 



3*7<$ 



77 
77 
78 
7ft 

V 
11 

V 
11 

r, 



7J 

?: 
7; 



9 
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TABLE 2. conrrt 



Surface tf nslon y fmN/m £ dyn/cm) 



Polymer 



20*C 



150"C 



-dy/dr 



Polarity 



Macleod't 
exponent 



/tf = 390G 
600OO c£ 



2007 
20.59 
20.47 
19.H 



13.93 

12.93 
13.5 



11.53 
10.03 

n.i 



0.048 

0.Q5S 
U.048 



0.041 <— 
0.042 



17.6 
15.7 



M~ 13174 
A/=*607 
M*=310 

Polytowclimefhyl.'iaylcnft). M>-dUuncilntial 
R«(CHi)jiNH» 

/tf*-79l6 . 

My(oxydimethylsilylenc), a,«"diftineuoiml 
R-<Si(CH > ) r O-)«-Si(CH *h-K 
R«>(CHi>sNHii w " r,ll ^ 04 

Poly(nxymtttbylph6rtyls0ylent) g 
102 cS d£tU 



3,S 



3.5 

3.7 
4,0 



20.H 



21.00 
20,54 



1412 
12,97 



14J7 
13^2 



10.32 



U-82 
10.82 



6.3 



0.052 
0053 



aost 

0.054 



O.U 



12L OKGANOSIUNSS - HYDK01TO AND CONDENSED FTLMS «ee *. K^OXANES 



and BPOXY RESINS) 



I . ALKYL AND ALKYl-pNfi SILANES 
EityKnAtlioxysilap a . CH 3 cH ^siCOC 2 H 5 ) 3 
00 silitifc (no catalyst) 

on joHcr (propionic acid analyst) 
on fittfea (pyridine caiafyr.t) 
Y-Mft*fleryloxypropylffim6rt»Kysiton*. 

or* soda-lime glass 
^cihyltnmerhAxysilane. CH 3 Si(OCH}b 

PliCTiylaitTniilioxyfliUne, C(;H jSKOCH s)3 

VusyltriethoKyJiiiane. CH 2 =CHSi(OC jH 3) ) 

on silica t 
Vmyuimetlwxyrilwvs, CHa»CHSL(OCH3 b 

on soda-llme gins* 

2.23.2, AMINO SILANES 

NH i(CH 3 ) iNH(CH 3 SifOCH 5 ) 3 
on suds-lime glass 
y-Ainin£>propy]lri«Uoxytiilane, 
Nit jCH 2 CM iCH iSi(CC 2 H , ) ? 
on soda-llme gk« 

2.23.3. £POXV StLANE 

Oly cl dascy prupyltrimetn oxy siUnc, 
H a C-; CttCH 2 0(CH2)sSi(OCH3) 3 

V , , 

on soda-lime glass {no cuialyw) 
on teda-Hmo glass (m*tlc ncid cutolysu pH = 4) 



36.7 (c) 
34.5 (c) 
27.S (c) 
33,4 (c) 



44.8 CO 
2U.0 (O 
43.0 (c) 
33.4 (c) 

23.6 (c) 

33.7 (c) 
3S.7 (c) 



49-4 (c) 
66.9 (C) 



2,23,4. HALOQENATKD ALKYL STLANBS 
p-BniiTiopheftylmTTieUioxy^Mn^ D*C ft H*SiCOCH 3 )3 na 
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3,1 KU, 
B0J2 

80-R2 



70 
TO 



70 
70 



1.13 
1,35 
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lb 

.1.14, 
W« 
10-87 

BQ-A2 



TO 
7tt 



70 
7ft 



AO 



1,35 

U5 

US 



1.55 
1.35 



135 



I* 




Surfaee Myraion 7 (mN/ra s dyntem) 

■ -dy/dr 

Z0° C 1 C WO 8 C (mN/m/K) 



MaclcftTs 
rolariW exponent 



2) .5 (c) 
18.8 (c) 
1M to) 



24.2(c) 
218 (c) 
18.8 (c) 



49,9 (c) 

un dliw , 53 3 fc) 

Siumta?** SIS 

^•'^f* 8 48.8 y 

on gold 

on pytf* Blu&s 
on sluinlesii fiteel 

on pyre* gloss 
on silica 

on suln to steel 

* ^ 3. MERCAFTO SILANB 
rM^^topfopymun^oxyHiJaiw, KS(CHa)jSi(OCHab 

' on sod»-Hme gi« 41-9 ( " 

Ainylnw 

Cellophane 
CetlttlOf"* 

rcgenerftwd from cotton 

rugtinemud ftwto wood pulp 
Gdhilott acetate 
Cellulose ftceiaie tuuyratc 
tihyl cdJutae 

£a|uc[o^ucomannna 

hardwood Jtylup 

softwnnd xylan 
Nitrocellulose 
Stoftfi 

toly(L-itfamDe) 
My(Y-bcny7 ( | L-glutamarej 
^glycine), (oylon2) 

i-htWx random tangle 

s-helix on water 
>-cx(ej)ikd chain 

P-rajwiom chalrt 
Mj*ed K and p sheet 



37 (c) 
35(c) 
45.4 <c) 

42 (c) 

.36-42 tc) 
45.9 (cl 

34 (c> 
32 (CJ 

33(c) 
3? (e) 
33-37 

35 (c) 

38 (0 
39(c) 



43 (k) 
4S.2 (c) 
39.2 (c) 
SO. I fe) 

44.0 (c) 

48.0 (c) 

44.4 (c) 

35.5 (c) 
37,8 it) 
45.4 (c) 

42.1 fc) 
45(c) 



MISCELLANEOUS 



HYDROCARBONS 
if - - 



0.344 



0.296 



0.203 
0.234 
0.443 

0375 

0.435 
0.191 
0.119 
0.440 
0 359 
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28,9 



25.6 (WTO 



0.01433 



1,35 

US 

us 



us 

135 



1,35 
US 

1,35 



US 
US 
1,35 



1,35 



B4 
84 
5J.52 

66 

31.52,87,88 
I 
I 

8C 
Si 

at 

8f 



0 

52,9 
52.9 
52,9 

SM 
t 

5V 

4 

52,! 
$2/ 



1,9,62,1 
1,9.H1 
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VI /S34 SURFACE AND INTtflf AOAl T*NSUDN5 OF POLYMERS, OLIGOMERS, PLASTICVZERS, AND 
TABLE 2. cont'd 



ORGANIC PIGMENTS 



Surface luntfon y (mN/m s riyn/cm) 



MacleoiPs 
Polarity exponent 



Polymer 



Painffta wax (mp (S5"C) 



2.26.2. ALKANE-DIOLS 
M-BuwneM>lJtf=90 
I,l0-Decujft6£tiol, Af=--]74 

l.3-ProrBnfi<JiOl* M**76 

2.26.3. ADHESIVES 

Naiarnl rubber -f eswr rosin pressure scnMiive adbcsivb 36 (c) 

PolyfUcibutenej-besed pressure wnftmve adhesive 30 (c) 

Phen6l-resorcim>) ndlwslve 32 (c) 

fesoi-ciflo) adhesive 5! (c) 

Urea-fnrw^(?hy<lB Adhesive 61 Cc) 

2.26.4. SULFUR 

"Monomeric 11 sultxir, hnlow the floor rampttatutc <»f 160*C 

-y«7195-0.lOl»r,for T= 
-'Polymeric" sijlfur, above iha flooc tcmpcruturs of 160 °C 

7:= 65.3 1-0,055371 for T= 



2D n G 


l5fi p C 


200*0 


(mN/ro/K) 


(r* 1 ) 




34.7 


32.0 (65 6 C> 


26.9(150*00.06 


0 




3t.U (c) 












25.5 (c) 












44.2 


37.6 m°Q 




0.094 


0,330 


3.6 


39,3 


34.2 <9Q°C) 




0.073 


0.137 


2.9 


42.2 


36-5 (90*C) 




0.081 


0.33& 


3.3 


41.6 


36.7 (90 8 C> 




0.070 


0.281 


2.8 


45,9 


38.9(90 & C) 




0.100 


0.373 


3.6 



120- 1 60 "C 
I6n-440 P C 



Solid sulfa* 

2.26.5, FLASTfCIZERS 
Di(/»-l«uy!)-«-pblha|atc 
Aftr27B 

DiCn^odwrylV^phihalaw 

A/«502 
pi(e:i)iyl)^pl!th»teie 

jtf«222 
DiOi-heplyl)-^-phthaljte 

^-362 
Di(ttteHiyl)-r7-phthalafc 

Pi(n-nonyl)-£>-phthAlutft 

/W«418 
Di (w-propyl aphtha I aie 

A/^25Q 
Trlcresyl phosphwie 

2,26,6 ORGANIC PIGMENTS 

PtuhaJocyanlne (meiDil-free) (pure untreacec! surface) 



J2U fc) 



Copper phihalocyanint (pure untreated iurtacft) 
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0.147 



i 

ion 



53 

5(f 

a 

55 
5K 

45,101 
101 
93 
90 
90 



97 

97 
96 



33.1 


23,1 


19.2 


0.077 


0.051 


3.4 


100 


3dS 


22.6 


19.5 


0.063 


0-029 


2.9 


1C0 


3S-6 


24.6 


20-0 


0.092 


0.115 


3.R 


too 


30,0 


20.6 


17.0 


0.072 


0.047 


3.5 


100 


30.5 


26.9 


2^0 


aw 


0.190 


3.7 


ion 


2$.9 




16,5 


0,069 


0.028 


3.4 


100 


34.4 


233 


19.1 


0.085 


0.067 


3.3 


100 


40.9 








0.027 




i 


52.8 (c) 








0.240 




1.99 



p^l 
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i 

a 

5fl 
58 
58 
58 

101 
101 

93 
90 
90 



97 
% 



too 

(00 
!U0 
1 00 
ICQ 
|00 

I 



TABU 



2, cont'd 



polymer 

Odorinawd coppflt' phih&locyuAlnt 

/pure untreated surface) 
^nthrtnfi (pare united surface) 




Ijofndolinunc (pure uro«aie4 surface) 

Mmm* p-wynaplrthoic wi4 dorivwtivc 
(pure wninwMtf swfoofi) 




SO3" HO COCT 
-N—N" 



a 




^-Qulnqvridonc (puro uMffcaieil surface) 
H 



O 

.1 



ooogo 

' TOoindigoW red (pure witreatwl surface) 
I 0 a 

I Mildine red (pure untreated snrfiwis) 
I NO, HO 




fax mmn 439 4 no 

FAX NO. 



P. 38 



P. 24 



Inter beta! ttnsion for Amorphous interfaws VI / J35 



arc jstrc Mire (wNWio <fl 



4X0 (c) 



63.2 (c) 



47.2 (C) 



51.9 (c) 



49.1 (c) 



51.4(c) 



53.0<c) 



0.148 



0.473 



0.3 18 



0.464 



0.273 



0.251 



l£9 



1,09 



1.99 



1* 



UBLE 3. INTERFACJAI- TENSION FOR AMORPHOUS INTERFACES 



^ymer 



,.99 HYDROCAUBON POLYMERS vs. OTHERS 

pouycbutadibK£) vs. others oft7 19] o.otma 

Received from < 617 439 4170 > at 12124/02 12:03:49 PM [Eastern Standard Time] 2A * 



DEC-24-2002 TUE 12: 14 PH — EDWARDS & ANGELL 
OCT-1 1-2002 FRI 03:13 PM 



FAX NOW 7 439 4170 
FAX NO. 



P. 39 
P. 25 



VI/ 536 
TABLE 3, cont'd 



SURFACE AND INTERFACE TENSIONS OF POLYMER, OLIGOMERS, PLASTlClZERS, AND ORGANIC PIGMENTS 



Polymer 



MyfbMRdierii!) vx. poly(encyditfiethylMlyleiie) 

PfiD M. t- 235a PDMS A/ rt = 3900 
rolyChpwdienp) vs. puly(o^y«timtfihylsiiylKntf)' 

PBD JW„~2350 FDMS ^^5200 
Polytbututficrte) vs. polytoxydteihyltfiylene) 

PfeD W rt « 06a PPMS =. 5200 
PulyCbutadiene) vs, epp>*y main (difilyculyl eiher of blsphwol-A, 

chain extended with bfaphenol-A) 

3.1.2. rOLYr&UTADiENF-rraNACKYl^NITOlLE) v*. OTHERS 
Poly(buwiii6iie-JWMicry]DnitftIc) 
)8 wt-% AN vs. vpvxy resin (snm& as above) 

26 wt.% AN vs. epocy fftKin (same as above) 

21. 1 .3- POLY(BTHYLENE) vs. QTOEKS 
Poly(erhylene) (bronchi vs. polypropylene) <ntncric) 
f»oly(etfiy]enc) (linear) vs, polystyrene) 

Poly(cthyl$ne) (branched) v*.. TpoJytstyT^ne) 
Poly(ahy]*rK>) (branched) v.<, polyCchlc-ttiprertc) 
Pnfytethylona) (litter) vs. po)y<imsihy1 acrylnte) 
Poly(cthyknc) (branched) v&. polyfm^byl acrytaic) 
Polyethylene) (linear) vs. poly(eihyl aciYlaitt) 
E>«ly(ethytcnc) (branched) vs. pqly(cthyl iwrylule) 
Poiyteibylene) (linear) v*. poly(rt-t>ulyl aeryiaw) 
PdyCeihylene) (bmnched) v*, pnlyfr-butyl ncryltii*) 
Pt>Iy(einy!ern>) (linear) v.i. polytf-ethylhexyl acryhte) 
Polyfemyltinfe)' (branched) v«. polyC2-(Hhyihexyl acrylate) 
Polyethylene) (linear) vs. poiyrmuihyl methacrylwe) 
P6ly(eihylcnc) (linear) vs. pply(^buiyl methRcryliile) 
Poly(cthylerte) (branched) vs. poJyflvv'butyl meihacryhite) 
Poly(eihylenc) (bnmched) vs, pu|y(/i'rt^butyl mmhflcryjaw) 
Polyethylene) (linear) vk. poly(poly(viny] ucctaie) 
Po!y(c^hylftnft) (branuhad) vs. polyvinyl acetate) 
Puly(tthy]tinc) (brtmched) vs. poly (ethytene-Afivr- vinyl acetate), 
2$ w\.% VAc 

I^Jy^hylene) vs, poly(ei)iyleno-,r;0?-vinyl ocelalc), 12 wl% VAc 
Ptijy(athylcne) vx. paly(emylcnc-yjfir-viriyl accratn), 17.7 m.% VAc 
Poly(cthylcne) vs. poly(cthylen6-AJA/-vjj>y1 acetate). 25 wt,% VAc 
Polytcthylenfc) vs, polyCeihyleiie-yrtrt-viTiyl acetate), 26,6 VAc 
Polyethylene) vs. poIy(ethylenc-,vm/-vipyt accraw), 3Q.9 VAc 
Poly(ethylcnp) vs. |»ly(ethylcnc^y<f/-vlflyl aceLiUs). 3B.7 VAc 
PoIyCcihyUrid) vs, poIy(ethylej>e-iw/-vinyl asetatfc), SO wL& VAc 
Poly(6thylcno) vh. p6ly(eihylcnc-«m>-v}ayl acetntc), 75 wt.% VAc 
Polyethylene) (lijte*i) vs. poly(oxyethylcnco*yie*Ephthaloyl> 
Poly{cihylen£:) (branched) vs. poly(oxycthyMftoxyterephrhalf>y|) 
Polyethylene) (brushed j vs. poly(o<yiriraethytoneg*y- 
isophtttftlqyt) 

Polyethylene) (branched) vs. poJy(oxycctramediy»6iidoxy- 
Jsophihaloyl) 

Polyethylene) (bitched v«c pblyfoxyhexumethylenc^y 
. j£6phthaloyi) 

Polyethylene) (branched) v->. paJyCoxyisophrhployloAydeca, 
methylcTifl) 

Polyethylene) (branched) vs. poly(oxyisophthf»kiytoxydo(Ieca- 
methylene) 

Polyethylene) (linear) vs. pf>|yCiniinohexamerhylcne- 

Imlncwilpoyl) fnylon 66) 
Polyethylene) (branched) vs. poJyCiminohtxuipeihylene- 
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Intcrfacte! lension 712 (?nN/msdvn7cm> 


(mN/m/k) 




2o u c 


1S0 U C - 


200°C 




3.86 


2.70 


2,25 


0,00^5 




3.9$ 


2.R5 


2.42 


0.O0S65 






2.35 


2.13 


QXMSQ 




1.77 (23 V C) 


1.40 tf5 9 C) 




0.0105 


70 



1.23 



0.57 (55°C) 
0,5fl (5S ,k C) 



7Q 
70 





I.I 






\1 


S3 


5,7 


4,7 


0.020 


H 












5,6 


5.0 


4-8 


0-004$ 


46 


4.6 


3.6 


3.2 


n nine 


2 


10,6 


ft* 


7.J 


0,018 


US 




6.5 






46 


?J 


5,4 


4.6 


0.016 






5J 






4A 


5.0 


3.3 


2.7 


0.014 


1^ 


5J 


3,S 


1. T 
J.-i 


ll.Ul J 




3.1 


1.8 


1.3 


0.010 


l>35 


3.5 


2.5 


2.1 


0.0078 


4A.I07 


11.8 


9.5 


8.6 


O.OIB 


II 


7.1 


5.1 


4,4 


0.015 




5.5 


4.2 


3,7 


0.010 




5.9 


4.7 


4.3 


0.009 






11,G 


9.7 


0.027 


7,12 




I0.S 






IS 


2.0 


1.3 


!.t 


0.005 


13.1R 




0-3 






M 




0.8 






33 










23 




1.7 






23 




2.2 






33 




2,9 






S3 




4,1 






35 
35 










94 


6.5 (2B0°C) 


6.0 (32S"C) 




35 


13.7 




9.2 (325*0) 




14 


J 5.4 


11.5 


10.0 


0,030 


98 


13.5 


10.1 


£.S 


0.026 


9B 


M.l 


a.4 


7.3 


0.02) 






6.4 


5.6 


0.015 




5.9 


4.5 


3.9 


0.011 


.*» 


14.9 


10.2 (2B0^C) 


9-4 (325°C) 




35 




17^>(2R(ro 


15.2 (325°C) 


0.O41 


)4 






10.7 (XS(TC) 




106 










1? 
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P. 26 



Gi 
0) 
G* 
70 

70 
70 



17 
* 
106 

46 
2 

UJ 
46 

US 
46 

U3 

.mi 
US 

.101 

ft 
s 

2 

2 

7.12 
M 

3) 
23 

:i 
11 

33 

n 

35 
35 
14 
fl» 

vX 



Tnterf^ciaV Tension for Amorphous Interfiles V| / 537 




S.I 
5,3 



poly(oxytetrameihylerw) 
SSSySe! (brnnchtd) vs. polyCoKydtaeHyWybdrt 

3 ^ /£/P/HD 69.5/26,5/4.0 weight ratio) vs. poly- 

c«»/HD 65,5/6.5/4.0 wclfibt rucioj w. pnlydmmo- 14.7 
k*^*atlivtoeimlwrtdipi>yi) (nylon 66) 

^ Ktv tf-vinvl w. polytvlnyl a^ate), see 

ffi <B *** VAc) vs. £/VAc (17.7 wi.ft VAC 

EffAC 25 wt-» VAC) n. E/VAC (50 WLfc VAc) 
B£ 05 wU VAC) vl. R/VAL- (75 wl« VAO 

) I J. POLV(ISOBUTBNE) vs. OTHERS 

Myttobuww) vs. polyvinyl 4 ^ 

3 1 6. POLY(PRO?Yt£NP) vs. OTHERS 
p^propyic^) vs. polyethylene i*» «sver*> 

polytpfopylene) vs. poly(oxyd«ittthylsilylefl*> 

3 1 7 HALOOENATED HYDROCARBON POLYMERS vs. OTHERS 
Polyfchtoroprene) v*. polyethylene), km revise ^ 
WW6hlan>pw) vs, poly</**uiyl mofluwybfe) 
Poly(tfiM>prcue) vft. polyOaynfedtf, ace *ve*e 
Mly(cWorop^nc) vs, puly(o*ydlmttthyWiiyit:i)e> 

lfc STVHTPNE POLYMERS v& CXllTOKS 

Pi>ly[Kiyrenc> v*. poly(ethytone). sets reverse 
Mylttyrent) vs. poly<chlornp/entO 
Pty(xiy»'(w\e) vs. poly(meihyl waylaid 
Ny(siyrcn*s) v*. poly(cihyl ucryfeM*) 
Potostyreras) vs. poiy(n-buryl acrylatc) 
MyWffm?) vs. polytf-ahylhcxyl uciylaW 
Polystyrene) vs, polyvinyl opiate) 
Myuiyrcne) vs. polyfn^thyl Meihaciylan:) 

>o!yfsty™e) v*. poly(*thyfcne-^/-vlnyl » w A VAt w 
Wyu*yiwid) vh. polyethylene-^- vfoyl acetate). 38.7 wu» YAw -J 

U VlisTYf- POLYMEBS vfc» OTHERS 
Pbtylcihyteoe^-vlnyl acetatif) vn, poly(ethylertOj. *x wme 
Nykmylcna-.^-viflyl uccmtfi) v*. » Hydros rt>nn Polymers v>. Oihtn« 

POLY VJIWL ACETATE vs. Ofl'HeRS 
Ny(viny) mwiwe> vj*. poly(iiohuieac), sv^ reverse 
^(vlnyt ueiate) va. t^Iytctliylcnc^/-vtnyl ac«uu), 
n wi.% VAc 

Myivinyf ocoi^tc) vs. pOly(cfliyl«ie.WW- vinyl acduite), 



4.1 
5.1 



0,7 



4.2 
3,2 



6.2 (2B<XC) 

9.1 (IZQfC) 



0.45 

0,13 

0.J7 

K0 

3.6 



7.3 
4,1 



2.9 

1.5 

6.4 



0,5 
3.2 
1.4 
U 
2.5 
3.7 
L5 

fi.t 
2.» 
2,1 
^.0 
2.6 
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63 



fi.3 
7.5 

6.5 



200°C 



(mN/m/U) 



3.8 
5.0 



6.3 
3,tt 



2.S 
t.3 

0.4 



3.4 
0-8 
1.3 
6.1 
M 

2.3 



0.007 
0.001 



5.7 Qiyo o.oo» 

8.8 (325*C) 0.0193 



0.020 
O.006 



0.002 

0,0047 ' 
0.0050 

O0014 



U0O44 
0.013 

*0 

-0.0074 
-0-0136 

o.ooao 

.O.0OSO 



2,12 
2. Ate 



20,35 
2W5 



23 
23 
23 
35 
35 



7 
82 



»7 

% 

7 



2 

46 
46 
46 
4f 

a: 
^ 

2 



5.5 



Q.0043 
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W< « ».» INTERFACIAL " «— ■ «"™ ^ PIGMENTS 

TABU 3. cont'd .... 



Potymer 



Polyvinyl BCtt&re) v.. potyC^en^^-vinyl acetaW)* 

26.6 vw.% VAc , 
Polyvinyl va. poly(othyicnwftif-viny1 

PiSlS* «^ w polytelhylen^fwMrtnyl ^ 

PolySyUw^o) *• polyt'whylcne-.w-vinyl acetate). 

75 wl % VAc 
Polyvinyl aceinte) vs. polyfo-bmyl mesylate) 
Polyvinyl ac«afc) v* i*ly(i>*ytfWm'lfry ene) 
Poly<vtDyl vs. poIyCoxytlimeihyiBjIylwi^ 

Ptilytvtoyl aceuw) vh. olcosane, CjdH-k 

3.3.2. POLYVINYL BUTYRATE) vs. OTHERS 
Polyvinyl butyric) vs. clco&ane, CwH<w 

3.3.3, POLYCViNYb PROPIONATE) vs. OTHERS 
Polyvinyl propicmww) v*. clconant:, CmU-h 



zcrc 



4-2 
S3 
8,4 
7.1 



3.5 



3.5 



5.6 

4.7 

1. 2 

2.8 

45 

4.6 

0.9 
2.5 



2D0*C 



2,3 
4J 
A.9 
3.6 



0.5 



2. J 



as 



0.010 
0.0081 
0.00ft! 
0.0195 



o.oon 

O.OO80 



2? 
23 
23 

35 

6 
12 

2>12,B2 
40 

40 



40 



3.4, ACRVL1C POLYMERS vs. OTTOKS 

3 4 I POLY(M ETHYL ACRYLATE) vs. OTHERS 
tolytairtkyl flcrylate) vfk puly(e*ytonf * rcv^c 
PoMttftyl acrylnr*) vs. polyOxyicna), 
PoWCmtthyl ueryime) vx. poly(«hyl ablate) 
polWniAthyl ocrylato) vs. P oty(*-butyl acrylate) 

a 4 r POLY(ETHYL ACRYLATE) vs. OTHERS 
PoMethyl wrytoft) vs. poly<eiWe*ft), ^ averse 
ppMoihyl uctylflW) vs. polystyrene see 

Polyfethyl acrylic) vs. jwlyf«-taiyl acrytate) 
PolyCeihyl attyl^tt) vs. ^lyd^thyltw^l aciylut*) 

14-3. POLY^-BUTYL ACRYLATE) v*. OTHERS 
PoMrtraiyl acrylate) vt. poly(clhyicne) ( reverse 
Poly(^buiyl wrylaie) vs. polyene), reverse 

Poly^-butyl acrylatc) vs. poflyCWJvlhftxyl aayUn* 

3 4 4 POLYG-BTHYUIEXYL ACRYLAIE) v*. OTHERS 
PQly(2^ylhcxyl auylatt) vs. poly(cihy)cne), see reverse 
poWC-tsihylhBxyl utryiata) v>, polyene), 666 reWBe 

My(2-«Mh«yl wryta*) vi, polyCcOiyl waylatt). *e reverse 
Sy^cthylbcxy! ftcryliie) V*. poly(«-bucy] acry la u=). see averse 

35i METBACRYLIC POLYMERS vs. OTHERS 
35 1 POLY(M£THYt METHACRYLATE) vs. OTHERS 
PoJyCtwmyl mcthacrylate) vs. polyfcrbylcne). see rcv^ 
PolyCmcihyl mcthnciylttW) v». polyCscyr^e), *e revww 
Poiy<mciKyI methacry^atc) vs. polyjii-lwcyl ^^^1* 
Poly(mwhyi flvrihacrylite) vs. poly(/^l>ufyl mwhwryliitft) 

% < l POLY^-fiOTYL MEtTIACRYLATE) vs. OTHERS 
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4.0 

6.6 



2.1 



1.8 



3.4 
3.0 



13 

3.0 
5,7 



I. J 
^.2 



1.9 

2,2 



0.9 
2.6 
SA 



LO 

3.0 



],0 



1.9 



0.O0R 

aoo7 



0.DU6 
0,005 



O.O0S 



0.012 
0.006 



1,35,46 
1,3M6 
K35.46 



J t 35.4fi 



1.35,46 



3 ft 
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3. cont'd 



Xnterfadsl tension fa (mNAtts dyn/em) 



ISp'C 



200° C 



(mN/m/k) 



furs. 



6.4 


5.B 


5.3 


0.0045 


U 


6.6 
2.8 
4.5 


4.8 
2.0 
3.S 


4 J 
1-7 
3.6 


0,014 

0.0065 

0.0051 


107 
107 

12 








0,040 








U 


0,0023 


\2 








0.013 


59 



Drtlvfrt-butyl methactylate) vs, poly(ch)aropren(?>, sec reverse 
p^Orbuiyl mefcaciyfefc) vs. polyCoxydimtithylsilyl^e). sw reverse 

353, pOl.Y(to-BUTYL METHACRYI-AT6) vs. OTHERS 
polytiao-fcutyl mtihacyliiin) vs. poly(ethyVne). sec reverse 

354 pOLY(ri?rr-BUTYL MCTHACRYLA'fE) vs. Off HERS 
^'v^hucyl mrthocrylat©) vs. poly(ethvlenc), see rcv^e 
poly(f^uvy] rafflhaciyUtu) vs. poWoxydimethylsilyteneX sc* r*vet$c 

^, pOLY(l£rHEHS) vs. OTHERS 

i6,l< P0J.Y(0XYCTHYLSWE) vs. OTHERS 
Poly(oxyeihylcne> w, poly(Mhylotie>. see reverse 
Poly(oxyethyIenc> vh. poIy(ethylftiw-Jrte/-vinyl acetate), 

25 wt% VAC 
pttlyCoxyethykikd) vs. P oIy(2-etriylhexyi, wcrylafc) 
PolyCoxyerhylene) v&. polyvinyl acrylMa) 
pbly(oxycthyiene) vs, polyfoxyietramethylcnei) 
Poly(oxyethylcne) vs. poly(ox?dlmethy billy He), see averse 
poly{oxyetfiyleiio) v*. elcosane* CjoH-u 

3,6.2. POLY< OXYTi^ XjR AMEl'HYLEN £) vs. OTHP&S 
Pely(oxytctrumethy]t=ne) vs, poly(oxyeihyleoe>> see raverse 
My(oxytetraroethylene) vb, poiy<e*hylenc) t see reverse 
toM&xytcmiriiethylen*:) vs, polyvinyl mutate), see reverse 
Priy(wy^tnkni«hy]ene) vs. pdyteihylene-frnwriyl acetate). 
25 VAc 

Pd|y(i>xytctram«hylcntf) vs. polyfrxydimcthykiloxjine), sec reverse 
PolyCoxytcLratfteihylene) vs. plcb&nne, C30H-H 

3.7. IPOtY(^l^) vs, OTFf^ 
Mv(iMyciliyl6ncoxy^ph{h«loyl) vs. polyuihylene, see rcverte 

My((ayelhylPiKO*yusK!phrh4>oyl) v». po^(crhylftne-jra/-ptopylcn^^hc?wclieiK)» sec iwwse 
Poly(o^rim«i[hylflncoxyiaoplithttloyl) vs. polyethylene), sec revere 
Poty(oxyt&tromethyl(inMxyisophmaloyl> vs, polyethylene), <?ec reverse 
NyfoxyhexamethyitAftcixyisophthnloyl) vs. poty(etoylci>e), us revere 
Nytoxyisophfhaloyloxyjecanaethylfc^) va. P oiy (ethylene), see reverse 
^^(oxyitiophihaloyloxydodecumethylcnt:) vs. polyethylene), see reven* 

POLY<AMH>£S> v*. OTHERS 

Poly(imirt<l^examethy|Ii^eim^no,l4ipoyl) vs. polyethykne, ate reverie 

Pafy(i m i n ohcxanicthy|eneiminu«lipoyl) vs. polyfeihylene-ww-f »pylcm>-jrM7-bPxii4iene), see averse 
Poly(iminun-oxaliW(amt:thyleAe)> w. polytethyleoe\ see reverse 

BPOXY WESIN vs. OTHEJtS 

Epoxy mill vs. pojy(butadicne). seer revere 

^poxy renin vfi. polyCbumJifiiie-JMMicryloRltrilc). see reverse 

MtH POT.Y(SlT.OXANE5) vs, OTHERS 

Poiyioxyaimertylsilylep*) vs. polyC tthylcnc ^ i66 reverse 
PnlytoydiTOthyUilytow) v*. polystyrene), sec reverse 
p olyCoxytlimethyIsilyterte> n. pnlyfpiiopyicnp), see reverse 
? o)y(axydimethyi£i)yleDc) vs. polyCisobucene). stx reverse 
Pnly(oxydlmethylsilylcne) v&, pQlyfchloroprene), see reverb 
Pcl y(oxydimethylsilylene) vs. poly(vipyl acetate), uee reverse 
j^Koxydlmathylrtlylene.) vs. patyXbutadUTK). sec reverse 
^yfoxydimtthyUilylene) vs. poIyOi-buryl metriacrylaicj 
^(oxYdiroeiJiyJsUylene) vs. poivU-burW methacrylnte) 
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4.2 
10.8 

ft A 



3.3 


3.6 


0.0057 


2 


3.3 


3-2 


0.0)25 


2 


0.8 


94 


0.0078 


12 


6.3 


6.2 


0.0012 


2,12 



3 ft 
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TABLE 3. Cflrti'd 



lnterlAcIal tension (rnN/msdyn/CTri) 



Polymer 



(mN/m/k) 



3.11. MISCELLANEOUS 

ECosane (CanHw) vs. poJy{oxyothytfcne)> Kfe» n&verse 
fiicoMinc fC2oH^) vs. poIy(oxyictrum6thylerje), sec mverse 
gfcosaoe (CartH**) vs. pcilyfviriyl acetate), sesc revise 
Ek-osnnc (C20H44) w- poly f vinyl propionate), see reverse 
Eicoiuite (CaiM,u) vs. polyvinyl buiywie), *eo revere 
£ic<*4ne (CjqH^) vs, 1 ^-propanediol 25 wt«# VAe 
Eicosane (C^Hj4) va. 1.4-butanedio) 
Eicpswnc (C20H44) vk, l,5*penlunedlol 
RjcoMDd (C^iH+i) vk- l.fi-hexariediol 
Eicosnnt (CttlUi) vs. 1 » ID-t*cc»ncdi«) 



15$ 
44.2 
41,6 

39J 



(90 °C) 

36.7 <90 U C> 
36.5 (90 °C) 
34-2 (90 *C) 



0J0O 
0.D94 
0.070 
0.0RJ 
0.073 



P. 43 



P, 29 




5ft 
SH 

5S 
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